ZELTEX 

Analog Computer Elements 




ZELTEX ^ 
COMPUTER 
AMPLIFIERS 


The Zeltex 500 Series Amplifiers have been specifically designed for operation in high speed analog 
computers and simulators. They use silicon semiconductors throughout and employ SOLID STATE (FET) 
chopper stabilization for greatest reliability. Two independent amplifiers are mounted on a single etched 
circuit card. Each amplifier has an overload light mounted on the front of the card, and overload indicating 
signals are also brought out at the rear connector. Individual chopper drive oscillators are built into each 
amplifier so that the only power required by the amplifiers is a single source of ±130 VDC. Internal 
chopper drive minimizes noise pickup at the chopper frequency and greatly reduces the complexity of 
installation. 

Four different amplifiers are available in the Zeltex 500 Series; the economical Model 510, the more sophis¬ 
ticated Model 511 and high voltage versions of these two units. The basic 510 and 511 are powered from 
±130 VDC and offer an output current of 30 ma at the ±100 V level. The high voltage counterparts to 
these units are powered from ±175 VDC and provide an output current of 50 ma at the 100 V level. Output 
excursions of ±150 volts peak are also available with load currents of 10 ma or less in the high voltage units. 
All amplifiers are unconditionally short circuit proof; amplifier output terminals can be shorted to 
ground, to the 100 volt reference level or to the power supply without damage. 



SPECIFICATIONS 



Model 510 

Model 511 

Output characteristics 

Power Output 

Frequency for full ±7 00 V output 
Slewing rate 

30 ma @ ±100 V 

DC to 25 KHz 

15 V/juLsec 

30 ma @ ± 100 V 

DC to 25 KHz 

15 V/fisec 

Gain @ DC 

10 s 

10 8 . 

Offset voltage 

Initial offset 
. Temperature drift 

Drift @ 25°C 

adjustable to zero 

2 gV/°C 

20 jiV/day 

adjustable to zero 

1 nvrc 

10 fiV/day 

Input current 

Offset @ 25°C 

Temperature drift 

50 pa 

1 pa/°C 

10 pa 

0.2 pa/°C 

Dynamic characteristics 

Gain-bandwidth product 

Roll off rate 

Frequency response (100K inv.) 

500 KHz 

—6 db!octave 

150 KHz 

1 MHz 

—6 db/octave 

300 KHz 

Input impedance @ DC 

1 meg 

1 meg 

Noise, RTI 

1 mv, pp 

300 jxv, pp 

Overload recovery time 

4 sec 

0.03 sec 

Power requirements 
(per channel) 

± 130 VDC 
@ 15 ma no load 

± 130 VDC 
@ 75 ma no load 

NOTE: 

Models 510-HV and 511-HV have performance as above except for the following: 


Model 510-HV 

Model 511-HV 

Power output 

50 ma @ ± 100 V 
& 

10 ma @ ± 150 V 

50 ma @ ± 100 V 
& 

10 ma @ ± 150 V 

Power requirements 
iper channel) 

± 175 VDC 
@ 25 ma no load 

± 175 VDC 
@ 25 ma no load 





















ZELTEXWc) 

ELECTRONIC 

MULTIPLIERS 


The Zeltex 500 Series Multipliers are a new class of Quarter Square Multipliers which employ small solid 
state operational amplifiers to assist in generating the square law function. The advantage of this technique 
is that the errors associated with diode drift with temperature are virtually eliminated and the number of 
precision resistors required in forming the square law function is greatly reduced. While this is a new 
design approach (Pat.Pending with Zeltex), experience with over 1,000 precision multipliers in the field 
has proven the reliability and soundness of design. 

There are three different multipliers available in the Zeltex 500 Series: the Models 502, 502A and 503. 
Detailed specifications on each of these are shown below. The Model 502A has the two input inverting 
amplifiers built-in, and it does not require bipolar inputs. The other two versions require bipolar inputs. 
All multipliers require an output amplifier summing junction available. All units can be converted for 
division or dual squaring or root operation with an external closing contact. 



SPECIFICATIONS 



Model 502 

Model 502A 

Model 503 

Input characteristics 




Variables 

± X, ± V 

+ X, + Y 

±X,±Y 

Voltage range, peak 

/XI + /Y! < 

± 105 V 

Ixl + /v/ < 


200 V 


200 V 

Impedance, min. 

50 Kohm 

50 Kohm 

40 Kohm 

Output characteristics 




Variable 

Range (@ output of amp 

—XY/100 

-XY/100 

-XY/100 

with 100 Kohm 
feedback resistor) 

± 100 V 

±100V 

±100V 

Maximum static errors 




X-0,Y-0 

X — 0,Y—±100V 

2 mv 

20 mv 

2 mv 

20 mv 

2 mv 

10 mv 

orY = 0,X=±100V 

X=±100 V,Y-±100V 

50 mv 

50 mv 

25 mv 

Dynamic error, total 




@ 700 Hz 

100 mv, pk 

100 mv, pk 

100 mv,pk 

@ 1,000 Hz 

1 V, pk 

IV, pk 

1 V, pk 

Frequency response, full 




output—3 db point 
at input to output 
amplifier 

60 KHz 

60 KHz 

60 KHz 

Output noise, 

DC to 60 KHz 

15 mv, pp 

15 mv, pp 

15 mv, pp 

Number of adjustments 

2 

2 

2 

Temperature coefficient 

2 mv/°F 

2 mv/°F 

2 mv/°C 


±100V@ ±100 V @ ±100V@ 

15 ma 20 ma 3 ma 


±130V@ ± 130 V @ 

10 ma 26 ma 


Power required 


















ZELTEX REPRESENTATIVES 


INSTRUMENTS 
CONSULTANTS, INC. 

Waban, Massachusetts 02168 
P.O. Box 25 
Phone: (617) 969-9881 
Hamden, Connecticut 
2381 Whitney Avenue 
Phone: (203) 248-4174 


DOOLITTLE 
ELECTRONICS CORP. 
Fayetteville, New York 13066 
P. O. Box 97 
Phone: (315) 637-3222 


HARVEY ). KRASNER 
ASSOCIATES, INC. 

Great Neck, New York 11021 
33 Great Neck Road 
Phone: (516) 487-0690 

4 

DENCO 
Philadelphia, 

Pennsylvania 19116 
P.O. Box 11599 
Phone: (215) 676-2525 


5 

TIBY CO. 

Cleveland, Ohio 
2245 Warrensville Center Rd. 
Phone: (216)371-5335 
Detroit, Michigan 
8701 Fenkell Avenue 
Phone: (313) 834-9211 
Dayton, Ohio 
1954 N. Main Street 
Phone: (513) 277-3822 


L. G. WHITE 
& COMPANY, INC. 

Silver Spring, Maryland 20910 
880 Bonifant Street 
Phone:(301)585-3141 
Winston-Salem, 

North Carolina 
1020 Brookstown Avenue 
P. O. Box 2356 
Phone: (919) 725-3612 


TECHNICAL 
MARKETING, INC. 
Orlando, Florida 
1511 E. Robinson Street 
Phone: (305) 424-8531 


Phone: (305) 647-6223 
Greensboro, North Carolina 
2218 Briar lea Road 
Phone: (919) 274-2570 
Huntsville, Alabama 
P.O. Box 1001 
Phone: (205) 534-2487 
Largo, Florida 
P. O. Box 344 
Phone: (813) 446-6192 

8 

FIAT ENGINEERING 
ASSOCIATES 

Bellwood, Illinois (Chicago) 
5133 St. Charles Road 
Phone: (312) 547-6200 

9 

TEXAS AVIONICS COMPANY 

Dallas, Texas 75206 

4515 Prentice Street 

Phone: (214) 363-6324 

Seabrook, Texas 

1108 Meyer 

Phone: (713) 474-3155 

10 

AZTEC ENTERPRISES, INC. 
Albuquerque, New Mexico 


5206B Constitution, N.E. 
Phone: (505) 268-6421 
Englewood, Colorado 80110 
3385 So. Bannock, Suite 103 
Phone: (303) 761-0101 

11 

N. R. SCHULTZ COMPANY 
Seattle, Washington 98134 
220 South Hudson Street 
Phone: (206) 722-7800 

12 

WIELER & COMPANY 
Downey, California 
10842 S. Paramount Blvd. 
Phone: (213) 773-5982 
Los Altos, California 
One First Street 
Phone: (415) 948-7472 
San Diego, California 
Phone: (714) ZE 2-9047 
Arizona 

Phone: Enterprise 365 
13 

ELECTRONETIC 
SYSTEMS, LTD. 

Downsview, Ontario 
62 Alness Street 
Phone: (416) 636-3673 


Montreal 26, Quebec 
6240 Victoria Ave., Suite 17 
Phone: (514) 737-2744 

14 

CONTROLS & INSTRUMENTS 
OVERSEAS CORP. 

New York, N.Y.10016 

15 East 40th Street 
Phone: (212) 685-5178 

15 

NEOTRONIC INSTRUMENTS 
62 Queensberry Street 
Carlton, Victoria, Australia 
Phone: (Melburne) 34-4641 

16 

TECHNICAL 
REPRESENTATIVES 
Hazelwood, Missouri 63042 
7049 Laupher Lane 
Phone: (314) 521-1000 
Wichita, Kansas 67218 
247 South Pinecrest 
Phone: (316)628-4140 

17 

CONTACT FACTORY 
(Including Hawaii) 







Who offers quarter-square multipliers 
individually, in rack mount sub-systems, 
and in complete systems? 


ZELTEX! 


ONCE AGAIN, ZELTEX OFFERS AN ANALOG FIRST 


Solid-state Quarter-Square Multipliers available 
as individual plug-in cards, in prewired card cages 
with internal power supplies, or in complete sub¬ 
systems with slavable reference supplies, pro¬ 
grammable mode control and complete overload 
indication! And, the complete system readily plugs 
into any general purpose analog computer. 


This new ZELTEX system shown below is a standard 
version of those already delivered to and working 
at NASA Langley. It represents the finest state-of- 
the art multiplier systems available today. Find out 
more. * 

ZELTEX, INC. 

Concord , California 
y 1000 Chalomar Road 

Phone (415) 686-6660 



A typical multiplier system 
containing 30 multipliers 
and 90amplifiers, prewired 
and ready to plug in. 



The ZELTEX multiplier cage typically ac¬ 
cepts 8 multipliers and 8 amplifiers with 
all power internally furnished. Prewired 
or do-it-yourself. 


KEY SPECIFICATIONS ARE: 

zfc 150 volt capability on both inputs 
maximum static error < 25mv 
maximum dynamic error < 100mv@100cps 
bandwidth at full output > 40Kc 


Ad No. ZL 616 — prepared by Sturges & Associates 


























